We report a case of a chronic huge popliteal cyst, which dissected into the gastrocnemius without rupture and was complicated with acute primary infection mimicking calf abscess upon presentation. To the best of our knowledge, it is the largest popliteal cyst with intramuscular dissection reported in the literature. It is noteworthy that infected popliteal cyst is a rare differential diagnosis of calf abscess.
Introduction
Popliteal cyst is the most common cystic lesion around the knee joint. It is a synovial fluid-filled mass in the popliteal fossa, commonly due to distention of gastrocnemiusesemimembranosus bursa. It is usually asymptomatic but could be complicated with rupture or dissection along intermuscular planes around the knee. Both intramuscular dissection and primary infection are rare complications.
Case report
A 92-year-old man presented to our institution for sudden onset of fever and malaise. He had hypertension and a history of minor stroke with good recovery. He could walk unaided and perform activities of daily living independently. Incidentally, a huge mass was identified over his left calf. It had existed for more than 60 years after a strain injury to his left calf during exercise when he was young. It had expanded for several times over the years and had always been painless.
On examination, there was a huge mass over his left calf about 20 Â 20 cm in size with its upper border at the popliteal fossa, firm in consistency, attached to the gastrocnemius, not pulsatile, and without signs of inflammation. There were no inflammatory or significant arthritic changes in his left knee. Septic workups including blood culture all yielded negative results. X-Rays showed a huge soft tissue mass at the popliteal fossa and the upper half of the posterior leg ( Figure 1 ).
Magnetic resonance imaging revealed a huge multiloculated cystic mass with thickened wall and septa, extending from the popliteal fossa all the way down to the calf region ( Figure 2 ). The cystic mass appeared compartmentalised, with varying hyperintense signals. Discrete hypointense solid contents were present at the dependent portion, which could represent clots. It measured 16 cm (width) Â 14 cm (anteroposterior diameter) Â 24 cm (length) in size. There was no knee effusion. Communication of this cystic mass with knee joint capsule was absent. It had compressed the muscle fibres of the medial head of the gastrocnemius. The radiological impression was an atypical popliteal cystic lesion with suspected infection.
Incision and drainage of this mass was performed. About 1 L of brownish semisolid material was drained out. The specimens yielded a pure growth of Streptococcus agalactiae, which was sensitive to penicillin G. A wide local excision of this mass was performed once sepsis was brought under control. It was found inside the gastrocnemius with its main bulk in the medial head ( Figure 3 ). Multiple cystic loculations containing pus and old blood clots were found inside. It did not communicate with the knee joint. Because of its extensive involvement and adhesion, only the main bulk was excised. A bleeding branch from the lateral geniculate artery was identified after excision and was ligated.
Histologically, the excised cyst had a maximal wall thickness of 10 mm. The cyst wall was fibrotic with hemosiderin deposition. There were increased mixed inflammatory infiltrates in the cyst wall ( Figure 4 ). The pathological diagnosis was acute inflammation of the popliteal cyst with fibrosis and haemorrhage.
Discussion
Popliteal cyst is classified into primary and secondary, depending on the existence of an interconnection between the knee joint and the gastrocnemiusesemimembranosus bursa. Primary popliteal cyst is caused by bursal enlargement per se, or herniation of the posterior joint capsule into the popliteal fossa, usually following injury or inflammation. 1 Joint-bursal interconnection is absent. By contrast, secondary popliteal cyst (commonly known as Baker's cyst) is caused by the valvular interconnection between the knee joint and the bursa. 1 It is commonly associated with internal derangement, effusion, or degeneration of the knee joint. 2 Our case is therefore a primary popliteal cyst based on the history of strain injury to the calf and the absence of joint-bursal interconnection on magnetic resonance imaging and upon surgical exploration.
Popliteal cyst can complicate with dissection, rupture, and infection, in the descending order of frequency. 3 The unusual presentation in our case was related to the dissection of the cyst into the gastrocnemius, in which it could enlarge without rupture and mimic calf abscess when it became infected.
Dissecting cyst is defined as the extension of the popliteal cyst away from the popliteal fossa, commonly along the intermuscular planes around the knee. Only four cases of intramuscular dissection had been reported in the literature. 4, 5 Two cases extended downward into the medial head of the gastrocnemius, and the other two cases extended upward into the vastus medialis. All of them were secondary cysts. In contrast, our case is the first reported primary popliteal cyst with intramuscular dissection.
Popliteal cyst could not dissect into muscle without any defect in the muscle fascia. Such defects may develop secondary to either direct or indirect trauma to the fascia, or congenitally from where the fascia is penetrated by neurovascular bundles. 6 In our case, a defect in the fascia of gastrocnemius likely developed after the strain injury.
The cyst in our case presented for more than 60 years without rupture even with its huge size. Following intramuscular dissection, it was likely that several episodes of spontaneous haemorrhage from the gastrocnemius into the cyst occurred over time, as evidenced by the intraoperative finding of a feeding artery and the histological finding of hemosiderin deposition on the cyst wall. Repeated haemorrhage resulted in extensive fibrosis of the cyst wall up to10 mm in thickness, which could be classified as a type III cyst in Burleson's description. 7 It could withstand pressure without rupture while at the same time enlarged after each episode of spontaneous haemorrhage, making it the largest popliteal cyst reported in the literature.
Only 22 cases of infected popliteal cyst have been reported in the literature. 8, 9 It is usually secondary to septic arthritis of the knee or bacteremia, which was absent in our case. Apart from old age, our patient did not have any immune-compromised condition. Nevertheless, hematoma inside the cyst may act as a good culture medium for bacteria.
Because of its dissection into the gastrocnemius, this infected cyst mimicked calf abscess initially. Treating it as an intramuscular abscess with incision and drainage alone would lead to recurrent or ongoing infection as the cyst wall need to be excised and any communication with the knee joint needs to be excluded. Threephase skeletal scintigraphy could demonstrate the infected popliteal cyst and the associated inflammatory knee joint disease such as septic arthritis, if there is diagnostic difficulty. 10 The arthroscopic drainage of the popliteal cyst was absolutely contraindicated in our case, because of its infective status. To conclude, infected popliteal cyst dissecting into the gastrocnemius is a rare differential diagnosis of calf abscess.
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